Enhanced production of monocyte chemoattractant protein-1 in the dorsal root ganglia in a rat model of neuropathic pain: possible involvement in the development of neuropathic pain.
Chemokines are a family of peptides originally identified as the factors regulating the migration of leukocytes in inflammatory and immune responses. Recently, they have been shown to be produced in the central and peripheral nervous systems under various pathological conditions and act on neuronal and glial cells. In this study, we examined the production of monocyte chemoattractant protein-1 (MCP-1), a well-characterized chemokine, in dorsal root ganglia (DRG) in a rat model of neuropathic pain. Partial ligation of the sciatic nerve induced mechanical allodynia in the ipsilateral hindpaw with weaker allodynia in the contralateral one. Immunohistochemical analyses revealed that the number of MCP-1 immunoreactivity (ir)-positive cells was increased in the ipsilateral DRG. The increase started by 4h after the ligation, peaked at 24h and continued to at least 48 h. The weaker but significant increase was observed in the contralateral DRG. Double immunofluorescent staining demonstrated that almost all of the MCP-1ir-positive cells were neuronal cells. In situ hybridization histochemistry showed that MCP-1 mRNA expression was markedly upregulated in the ipsilateral DRG with weaker increase in the contralateral one at 24 h after the ligation, indicating that the elevation in MCP-1ir detected by immunohistochemistry was due to an upregulation of MCP-1 production by the DRG neurons themselves. Furthermore, intrathecal administration of MCP-1 induced mechanical allodynia. These results suggest that MCP-1 produced in the DRG neurons is involved in the development of mechanical allodynia induced by nerve injury.